R €E P OKR T RESUNKES ;

ED 017 418 RE 001 345

EFFECTS OF DISCRIMINATION AND REPRODUCTION TRAINING GN
ABILITY TO BISCRIMINATE LETTER-LIKE FORMS. :

BY- WILLIAMS, JOANNA F.
PUS OATE FEB 66 _ :

EDRS PRICE MWF-$0.25 HC-$0.40 eP. §

A e

DESCRIPTORS- *TEACHING METHODS, #VISUAL DISCRIMINATION,
SRINESTHETIC WETHODS, PERCEPTION; READING READINESS,

RIMDERGARTEN, OBJECT MANIFPULATION, UNIVERSITY OF
PENNSYLVANLIA,

.S

JOULTTICIC, YUy 7

THE EFFECTIVENESS OF TWO TRAINING HETHODS TO FOCYUS
ATTENTION ON THE CRITICAL FEATURES OF LETTER-LIKE FORMS WAS
STUDIEC. SUBJECTS WERE 32 KINDERGARTEN PUFILS. SIX
NONSYMETRICAL, STANDARD LETTER-LIKE FORMS AND FOUK
TRANSFORMATIONS, CONSISTING OF RIGHT-LEFT AND UP -DOMWN
REVERSALS, 180 DEGREES ANC 90 DEGREES ROTATION, WERE USED AS
STIMULI 7O LEARNING. VISUAL MEMORY AS AN AFFROXIMATION OF THE
PERCEPTUAL TASKS IN READING WAS USEC WITH THREE GROUPS FOR
DISCRIMINATION TRAINING. A FOURTH GROUF RECEIVED REFPRODUCTION
TRAINING REQUIRING THE TRACING AMND COFYING OF EACH STANBARD
FORM. ANALYSES OF FERFORMANCE ON THREE TESTS INDICATEC THAT
KEPRODUCTION WAS NOT AS EFFECTIVE AS BISCRIMINATION WITH
TRANSFORMATIONS. THE RIGHT-LEFT REVERSAL WAS THE MOST
DIFFICULT OF THE FOUR TRANSFORMATIONS. TRAINING INVOLVING THE
COMPARISON OF LETTERS WITH THEIR TRANSFORMATIONS WAS
SUGGESTED FOR KINDERGARTEN FUFILS. TABLES ARE INCLUDED. THIS
PAPER WAS FRESENTED AT THE AMERICAN EDUCATIONAL RESEARCH

~ ASSOCIATION CONFERENCE (CHICAGO, FEBRUARY 6-10, 19€8). (MC)
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Bffects of Discrimination and Reproduction Training

*
on Ability to Discriminate Letter-Like Forms

Joanna P. Williams

ED017418

To learn to differentiate and recognize letters is one of the primary
steps in learning to read, and th.s task is often a ma jor source of dif-
ficulty in reading instructicn. Some letters are merely rotations and
reversals of others, for example, lower case b and &, and p and q. It
is these letters, of course, that produce the most confusion and dif-

£iculty.

Many practice materials have been designed to handle this problem,
Some stress discrimination training--matching-to-sample and sorting pic-
turas, symbols, or actual letters--uwhereas others emphasize reproduction
training of some kind, usually either tracing or copylng. Reading methods
themselves vary as to the emphasis placed on instruction in writing.

There is little empirical evidence as to the relative effectiveness
of discrimination training and reproduction training, and it is difficult
to make rigourcus predictions from theory. It is generally held that one
ghould train directly the behavior which is to be tested. According to
this principle, training in discrimination should be given if the cri-
terion is some type of recognition skill. On the other hand, it can be
argued that increasing the degree of active participation, by requiring
the subject to reproduce the material in scme manuner, might lead to sup~

- erior performance even on a recognition task.

~ THIS DOCUMENY HA3 BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE
* PERSON OR ORGANIZATION ORIGIKATING IT. POIMTS OF ViEW OR OPIMIONS

* STATED DO HOT HECESSARILY REPRESIHT OFFICIAL QFFICE OF EDUCATION
_ POSITION OR POICY.

Gibson has hypothesized that improvement of visual discrimination
depands on learning the distinctive features of the forms to be discrim-
inated, that is, those dimensions of difference that distinguish the stimuli.
Precise spacification of the critical features of letters of the alphabet,
of course, will be a difficult task.

The present experiment is concerned aot with the nature of the crit-
fcal features themselves, but rather with the effectiveness of different
training methods in ensuring that attention is focused on the features,

2 whatever they may be. Maccoby suggested in a 1965 paper that a subject
must take account of more attributes of a form in order to reproduce it

) than to discriminate it from other fomms. While she presented no data

po directly relevant to the question of training, it seems likely that re-
production training could produce better recognition of forms because it
would force one to attend to more criterial attributes. That iz, if the
sub ject must sbstract more distinctive features in order to solve the traiaing
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task, he then will hove available more cues for the new discriminations
presented in testing.

Furthermore, whether or not reproduction training forces closer at-
tention to the stimuli ig likely to depend on the similarity of the standsrd
and the other stimuli from which it must be distinguished. For example,
there are few critical features that differentiate between two very similar
stimuli. During training, while the subpct is attempting to hit upon s
feature that ig a distinctive one, he will focus on many features, and will
be more likely to asbstract faatures which are critical for differentiation
of the standard in a different test situation.

32 kindergarten pupils were used as subjects in this experiment. They
were tested during the first month ¢f the schocl year.

The stimuli consisted of 6 nonsymmetirical letter-like forms, modified
from those designed by Gibson, to follow the constvaints of printed upper
case capitals. Four trancformations of these standard stimuli vere also
used: wvight-left reversal, up-down reversal, 180° rotation, and 9C° rota-
tien., 7Twelve additional stimuli were also used, different from the six
staadards but constructed according to the same set of rules. These forms
wers printed on 5" x 8" cards.

The discrimination training consisted of a delayed matching to sample
task, in which the subject was asked to identify the standevd after it was
removed from view. This visual memory task was used becaus:2 it apprcximates
the perceytval learning tasks involved in actual reading more closely than
does simple iscrimination training. ' ¥

4

Three eof the six standards were placed in an array in front of the
subject. {Half the subiects were shown three of the standards, chosen
randomiy from the six (the first 3 on the handout), and the other subjects
were shown the other three.) Twelve cards, on each of waich were two forms
(one of the standards and another forn) were presented. The subject's task
was to choose the form on each card which was exactly tiue same as one of the
three standards. When the chiid made a corvect choice, the experimenter
pralsed him and gave him a small star. A cerrection procedure was used. The
presentation of all twelve cards constituted one training trial. There were
five such trials, with the cards presented in a different ramdom order on
each trial. fhe total time taken for the five trials was recorded for each
subject. There were 3 discrimination training groups, with & subjecis in

each group. These 3 groups differed as to the type of comparison stimuli used:

in Groip 1, the compoarison stimuli were the right-left reversal
and 150° rotation transformations of the standards.

In Group 2, the comparison stimuli wexre the up-down reversal and -
90¢ rotation transformations.

in Group 3, the comparison stimull were dissimilar forms, that is,
different from those used as the standards.
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The fourth and final group was given reproducticn tmining. There were
¢ subjects in this group. The three standards were presented in an array
as in the discrimination training. Howevei, no other forms weve presented.
The subject was asked totrace (twice) and copy (three or four times) each
standard. Tne training time for each individual subject in this eondition
was matched vith the time taken by a subject in one of the diserimination
rtraining graupa.

A seriecs of three tests was administersd immediately upcn the conpletion
of trairiug, and the same seviec of tests wns repeated 24 hours iater. Test
1 consisted of a series of cavds, on each of which was drawn tws forms, one
standai ani one other. Each of the three standards was presanted four times
paired with totally dissimilar forms, and once with each of its four trans-
formations. Thus, all comparison stimuli used in all three discrimination
training groups were repreaented in the test. The subject was required to
point tc the standard on each card. DNo knowledge of resulis was given on
this cr any of the %ests.

in tesz 2, each item consisted of twc scis of thya2e forms, presented
in the form of thiee-letrer words. The medial position of cne set contained
one of the standards, and the medial positicn in the other set contained a
tragormation of that standard or a disgimilar form. The initial and final
forms in the two sets were stimuli that had not previoucly been seen by the
sublect. The subject was reguired to choose the set that ecutained tae
standard.

In tes« 2, the subject had to choose a pair of forma that was made up
of two standards, when the comparison stimulus was a pair containing one
standard and one traansformation.

Performance cn each of the three tests, as measnred by number of errors,
wag analyzed as a function of the training conditioms, the particular set of
stand2rd stimuii to be discriminated, and tie time of testing. On all three
tests, diffevences among trainhg methods wese sigrificant at the 05 level.
Performance did not differ as a function of che particular training standards
used, and theie weie no differcnces between perfomance on the original test
and the retest. Nore of the interactions reeched significance.

The next analysis concerned differences among training methods as a
functior of the type of transformation with which the standezd was com-
pared. Zach of the three tests was arnalyzed separately. Because there
were no significant difierences botween first testing and retesting, these
scores were comabined There wers practically no ercors on those test items
where comparison stimuli were tocally dissimilar from the standarde, so these
items were excluded from the analysis 1The two tables in the handout pre-
sent the mean number of errors as a function of type of training and type of
transformation, and a sunnary of the analyeis of variance. Please note that
Groups 1 and 2 are labelled D1 and Dy, Group 3 is S, and Group 4 is R.

Type of training was a significant variable, of course, Specific com-
parisons on Test 1 indicated that Groups 1 and 2, the transformation training
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groups, did no: differ, but they were significuatly superior to Group 3
(digsimilar forms) and the reproduction traininz group, Group & The iatter
two groups did not differ Exactly the sme pattern was seen on the other
tests The other main effect, type of transformation, alac was significant
on aii three :ests. There was no interaction.

g predicted, then, discrimination training in which the comparigon
stimuii were transformations was superior to discrimination training where
the comparison stimuli were totally different foms. Tnis suggests that
the comparisoins involving minimally different stimuli did force the subject
to attend to and abstract more attributes of the standard, which. were then
available for uew test comparisons. Reproduction training was not as effect-
ive as discrimination with transformations, but was as effective as the simple
discrimination training. Thus, it is suggested that the number of attributes
that will be abstracted by reproducticn training as compared to discrimination
treining doe:s indeed depend on the similarity of th:z forms used in the dis-
crimination training.

Further analysis 'wag dcone in order to assess tne differences among the
various traasformations. The proportion of errors nade on each of the four
transformatione was cowputed for each of the six standards individually.
There was indeed a reliable difference among the trunsformation types. Spec-
ific conparisons showeé that the right-left reversal was more difficult than
the othex three transfc mations, which did not differ among themselves.

The fact that the right-left reversal was more difficult than the other:
transfcrmations corrobcrates other findings, for example, those of Gibson.
However, the difficulty of specific transformations did vary as a function
of the part.cular stimulus: transformations other than the right-left re-
versal were distinctiy more difficult for two of the six standards. The
Gi son conclusica that the transformation types are more impcrtamt ag '"pre-
dictors of identifialility" than are the characteristics of the standard itself
does not secem warranted, on the basis of the presen: study. It might prove
instructive to analyze a get of stimuli in order to specify the variables that
detemmine the order of Gifficuity of the transformations.

It should be noted that only a rather small amonnt ¢of training was given
in this experiment, and yet there were significant differences among the train-
ing groups. This fact suggests that the effectiveness of readiness training
does indeed depend on the particular techniques used, and that there would be
wide variation in the effectiveress of typically-used readiness materizls.

lie present experiment suggests /1) that a substantial amount of tiize be de-

voted to discrimination training that irvolves compariscn of letters with their .
transfornations, and (2) that this type of training might profitably be given
at the start of the ¥indergarten year.

As a postscript, I should like to adi that we are r:ot yet ready to write
off reproduction training as ineffective. Preliminary inspection of data from
a study similar to this one., wovking with younger children. indicates--tuntative-
ly-- that reproduction training will prove at least as effective as the discrim-
ination-with transforaations training conditions. Moreover, data collected
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ouv children who had completed about two-thirds of a yecar in kindergasten
shows reproduction training to be inferior to any discrir.dnation conditon.
If tiese findings do in fact hold up, it will give further support to the
notion that at early ages, one useful way of ensarirg that the subject

attends to the critical features of the stimulus is thxovgh reproductics
training.
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